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General Of the various propositions for the Public 

Description. Supply of Electricity, one of the most important 

and promising is that known as the "E.P.S." 
System (King's Patents), which has been adopted 
by the Electrical Power Storage Company, Limited, 
and also by the Chelsea Electricity Supply Com- 
pany, Limited, in whose Installations at Chelsea, 
London, S.W., it is now in every-day use. It con- 
sists of a supply of direct continuous currents of 
electricity into a network of mains, for the purpose 
of distribution to the consumer. 

Ql considerable proportion of the plant consists 
of Storage Batteries, so that at all times there is a 
large reserve against breakdown of machinery, and 
the working of engines and dynamos at great loss 
during slackness of demand from any cause is 
avoided. 
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£he Storage Batteries are located at conve- 
nient points in the district to be supplied, and are 
charged by currents of high tension, while the au- 
tomatic apparatus, the use of which constitutes the 
E. P. S. System, controls the whole of the arrange- 
ments for charging, placing the batteries when fully 
charged into the supply circuit, augmenting the 
capacity of the stations by means of moving 
machinery, and regulating the pressure on the 
supply mains. 

Economy. jft is claimed that the system is as cheap on 

capital expenditure as anv other svstem of supplv 
giving the same advantages to the consumer, and 
having equal elasticity for meeting a fluctuating 
demand, while there can be no question that the 
working of the system is cheaper and more economi- 
cal than any other known arrangement. 

(Reference to the proceedings of the Institution 
of Electrical Engineers, Volume XVIII., p. 251, 
will show that at Brighton, where in the Central 
Station the system has been altered from the old 
" Brush " machines working a " Multiple Series 
System" of supply, using 24 lbs. of coal per Board 
of Trade unit, to the more modern arrangements of 
the Alternating System, using Lowrie Hall Con- 
verters and Elwell-Parker alternating dvnamos, the 
coal consumption is 25 lbs. per Board of Trade unit. 
This large consumption of coal is mainly due to the 
comparatively large amount of energv required bv 
the primary circuit of alternating transformers when 
the secondary circuits are not being used at nearly 
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the maximum capacity, a condition of affairs that 
must last about 20 hours in every dav. 

(Under the E. P. S. System the ordinary coal 
consumption will be from 9 to io'j lbs. per Board 
of Trade unit invoiced to the consumer, and under 
no conceivable circumstances could the coal used 
exceed 15 lbs. The result of such a difference is 
that, whereas at 15s. per ton the coal used bv the 
Alternating Transformer System per Board of 
Trade unit at the consumers' lamps costs 2d., the 
cost of coal on the E. P. S. System is only 0"845d., 
and the whole expenses of supply, including due 
provision for maintenance and depreciation, is 
3"26d. per unit. 

"£his economy in working expenses will be 
further evidenced bv a careful inspection of the 
data and curves appended hereto, which are com- 
mended to the careful consideration of central 
station electric engineers. 

Current iS Suitable jft should further be remembered that a supply 

for all USeS Of °f energy in the form of a continuous current of 

Electrical Energy, comparatively low tension is particularly suitable to 

industrial districts, where motive power in small 

units may be required. 

Type Of Dynamo ($ny type of continuous current dynamo 

Machines and machine will answer the purpose of charging the 

Method Of USe. batteries, or of working the continuous current 
transformers which are used to augment the supply, 
the general course being to use an ordinary " closed 
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Planning districts. 



The Chelsea 

Electricity Supply 

Company's 

Installation. 



Dynamo Machines. 



Excitation of 
Field. 



circuit " type armature in a dvnamo machine 
wound for about 500 volts, and to place a number 
of such machines in series with each other until the 
limit, say from 1,500 to 2,500 or 3,000 volts in the 
charging circuit is reached. 

Jn arranging the plant for any definite district, 
a plan is prepared and the network of mains, 
irrespective of their size, is first laid down. Con- 
venient sites are then obtained for the purposes of 
storage or sub-stations, in which the batteries are 
located. These storage or sub-stations are then all 
connected, either in parallel or on the three- wire 
system, with the distributing mains, either direct on 
to such mains or preferably with the use of feeders, 
in which a known loss of pressure is contemplated. 

^he following description of a typical installa- 
tion, such as the one now working at Chelsea, which 
has been carried out by the Anglo-American Brush 
Electric Light Corporation, Limited ; the Callender's 
Bitumen Telegraph and Waterproof Companv, 
Limited, and the Electrical Power Storage Companv, 
Limited, may probably give the best idea of the 
working of the system. The dynamo plant consists 
of a number of dynamo machines, each of 500 volts 
and capable of giving a current of 75 amperes, 
placed in series with each other until the limit of 
electro-motive force in the charging circuit is 
reached. These dynamo machines are driven, in 
the case of the Chelsea Company's Installation, 
from separate Willan's or other high speed engines 
coupled direct. The magnetic fields of the dynamo 
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machines are excited by means of a separate com- 
pound wound dynamo machine and engine, which 
is solelv devoted to this purpose and the lighting of 
the engine-room. 

Accumulator ($t the generating station there is also a storage 

Stations. station, and the charging current is applied to this 

first, or No. I, storage station, in series with No. 2 

and No. 3 storage stations in suitable localities in 

the district. 

Storage Battery. £he storage battery in each of the Chelsea 

Electricity Supply Company's sub-stations consists 
at present of 8 sets of 54 L-31 E. P. S. cells, in glass 
boxes. These are of latest and most approved 
form, generally known as "1888" type, in which 
the plates are supported clear of the bottom of the 
cell or containing vessel by means of a footlike 
prolongation of the bottom corners of the spongy 
lead plates, and the peroxide plates are carried on 
an insulated saddle bar forming a metal connection 
along the edges of the spongy lead plates. 

■£he cells are carried in varnished wood travs 
on sawdust or felt, the trays being supported on 
oil insulators which are carried bv wood beams 
resting in sockets of strong cast-iron standards 
which carrv from 3 to 5 tiers of cells according to 
the available height of accumulator room. Along 
the top of these iron standards a pair of rails is 
laid and an overhead gear of simple and convenient 
construction enables the attendant to put a cell 
into place in the circuit, or to remove one if desired, 
in a few minutes. 
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Space required by £he floor space required per 1,000 lamps of 

Battery. 30 watts is 225 square feet, equal to 1*125 square 

feet per cell and C225 square feet per 30 watt lamp 

when the accumulator room in the storage station 

is 9 feet in height. 

Method Of ^he batteries are charged in series of four sets 

Charging. of 54 cells in each station. The principle of the 

system is that it is impossible for the supply circuit 
to be interrupted, that is to say, for both halves of 
the whole battery, or more than four sets of 54 cells 
in each sub-station, to be charging at any one time, 
the other half or four sets in each station being 
applied in parallel to the supply circuit. Consider- 
able misconception has arisen respecting this point, 
and it must be understood that the whole battery 
in each sub-station, which is capable of supplying 
2,000 lamps of 30 watts, is charged in two distinct 
halves, and there are not two whole batteries. The 
charging process will usually commence at about 
4 a.m., and the operation will be as follows : — 

After getting up steam in the usual manner, the 
engineer in charge completes an electric circuit 
by a switch at the generating station, which has 
the effect of placing the first half battery in 
each accumulator or sub-station on to the circuit of 
charge, and all the accumulator stations in series. 
A voltmeter at the generating station applied to the 
charging leads then indicates the electro-motive 
force of the batteries thus placed on the charging 
line, and it is only necessary to run the charging 
dynamos to give the same electro-motive force on 
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open circuit, when they may be switched into 
circuit with the batteries, the speed of the dynamo 
machines, or the strength of the magnetic fields 
being then gradually increased until the proper 
charging current is reached. 

(Assuming that the first half battery in each sub- 
station may take, say, six hours to charge sufficiently 
to make up for the consumption of the previous day, 
it will then be charged by 10 a.m. The charge being 
complete, evolution of gas from the spongy lead 
plates takes place, and the gas which is given off from 
the end plate of one cell (technically known as the 
"Master" cell) is collected in a chamber fixed 
above the plate, and passed on by a tube connecting 
the said chamber to a gasometer, which is fitted 
with a relief valve controlled by the current in the 
charging circuit. The gas accordingly fills the 
gasometer and causes its moveable portion to rise, 
and thus actuate the switching gear attached to the 
transposing switches, causing No. i half of the 
batterv to be removed from the charging circuit to 
the circuit of supply, while the continuity of the 
charging circuit is maintained by switching a resis- 
tance into parallel with the half battery as it is 
being switched from the charging circuit to the 
circuit of supplv, and keeping the resistance in this 
position for about half-a- minute, while the second 
half batterv is being removed from the circuit of 
supplv to that of charge. This latter operation takes 
place owing to the relief valve of the gasometer 
being opened by the cessation of the charging 
current in the charging circuit of the batteries, thus 
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allowing the collected gas to escape, and bringing 
the moveable portion of the gasometer with its 
attached switching arrangements into the original 
position whereby it places the batteries into the 
charging circuit. The charging process is thus 
continued, but only as regards the second half of 
the battery in the storage stations, and when at, say, 
4 p.m., the second half-battery has been filled, gas is 
again evolved from the spongy lead plates, and by 
a repetition of the previous action of the gasometer, 
the battery is removed from the charging circuit 
and placed into parallel on the discharge or supply 
circuit with the first half of the batterv which had 
been charged in the earlv portion of the dav. 



Increase of 
Capacity during 
Winter Months. 



Continuous Current 
transformer. 



Should it be found necessary during the 
darker months of the year, to augment the capacity 
of the sub or accumulator stations during the 
two or three hours of maximum lighting in the 
evening, the charging current from the dvnamos 
may then be connected to a continuous current 
transformer in each subsidiary station. The motor 
coils of this transformer, on being supplied with 
a high tension current of constant quantity, 
similar in fact to the usual charging current and 
generated by the usual charging dynamo machines, 
causes the generator coils to yield a low tension 
current equal in electro-motive force to that existing 
on the supply circuit at the battery terminals, and 
also of constant quantity, whatever be the conditions 
of resistance of the supply circuit. By working the 
charging dynamo machines at their normal capacitv, 
and using the current as above described for actu- 
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ating continuous transformers, the capacity of each 
storage station to give supply of electricity to con- 
sumers is increased by 50 per cent., and, in 
consequence, a large increase of earning power, 
involving a very small additional capital expenditure, 
is added to the capacity of the plant as a whole. 

Capacity Of Jt will be understood, therefore, that generat- 

Generating Plant, ing plant and dynamos indicating one-half of the 
maximum capacity of the system is sufficientlv 
ample (this amount including a due proportion of 
spares, which proportion is however less than is poss- 
ible on any other arrangement, in consequence of the 
longtime at the disposal of the engineers in charge for 
making repairs), the storage capacity being alwavs 
sufficient for two-thirds of the maximum demand. 

Space for jfn considering the respective advantages of 

Generating Plant. various systems, the question of space and dimen- 
sions of generating station should receive due pro- 
minence. It is comparatively easv to obtain 
premises, Est., to accommodate generating plant for 
say 15,000 lights, and this would supply on the 
E. P. S. System 30,000 lights, whereas on systems 
without storage a proper provision of spares or 
reserves would entail space and machinery for 
40,000 to 45,000 lights, and on parallel systems 
using only small proportion of storage as reserve, 
machinery capable of working the whole 30,000 
lights would be needed. 

E.M.F. OF Pressure £he regulation of pressure or electro-motive 

On Supply Mains. force in the distributing mains is attained by means 
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of the introduction into the discharge circuit of 
counter electro-motive force cells controlled as 
follows : — A solenoid core is suspended against the 
action of gravity by the magnetic field caused 
bv placing the coil in parallel with the distri- 
buting mains. Any rise or fall in the electro- 
motive force at the mains is communicated 
to the core, and contacts are made by the 
movements of this core which actuate simple 
switches for inserting or removing from the supply 
circuit counter electro-motive force cells giving a 
difference of potential of from 2 to i\ volts each. 
A mean regulation with a variation of not more 
than \\ volts on either side of datum is thereby- 
maintained, so that in a ioo volt circuit the 
lowest possible potential on the mains will be 
98? volts, and the highest possible will be 1012, 
the average being very nearly the normal figure of 
100 volts. 

Automatic £he apparatus for effecting the various trans- 

ApparatUS. positions of the secondary batteries and for "main- 

taining the pressure constant is entirely automatic, 
the moveable portions being worked by the energy 
which would otherwise be wasted in the counter 
electro-motive force cells, which are used for 
regulating the pressure on the supply mains, the 
result is that all the actuating portions of the ap- 
paratus require current at an electro-motive force 
of only 4 or 5 volts, and it is therefore cheap to 
manufacture and exceedingly reliable. The opera- 
tions of breaking and making circuit are performed 
without sparking, and the loss of energy in the 
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apparatus is so small as to be quite unimportant. 
Attention is directed to the fact that the possible 
loss of automaticity of the apparatus will not do 
any damage to the plant nor cause other incon- 
venience than the presence of an attendant while 
repair is being made. 

Jt may be confidently assumed that the pro- 
portion of energy for which the consumer would 
pay will be above 70 per cent, of the energv pro- 
duced at the terminals of the charging dvnamos, 
while the cost of working must necessarilv be con- 
siderably below the cost of any other system on 
account of the working of the motive plant always 
at its full power. 

Cost Of the ($ s regards capital expenditure, the draft 

System. estimate attached will give a clear idea of the 

amount involved per lamp of 30 watts. The state- 
ment of capital expenditure on cables and street 
works is an estimate carefullv prepared for a 
residential district in London, and is therefore a fair 
amount to take under this head, and in relation to 
the working expenses, maintenance, cTc, the esti- 
mates are ample, and should cover all contingencies. 
It will be further noted that the maintenance rate 
on the accumulators is put at 12 per cent, per 
annum on the first cost ; this does not mean that 
the battery will only last eight years, but that it may 
be maintained in a condition of full working- 
capacity for a sum equal to 1 2 per cent, per annum 
added to the value of the old material, (seepage 19) 

( 13 ) 



Diagram and €he diagrams and typical curves of supply for 

Curies Of Supply summer and winter which are added hereto will 
and Demand. indicate how satisfactorily the ordinary circum- 
stances of demand are met by the conditions of the 
E. P. S. Svstem of Distribution. 

£he intention of this description is not to 
make comparison between the various systems, 
but to give such particulars of the salient points 
in the E. P. S. System as may enable engineers to 
form their own judgment in the matter of selection 
of the best system of Electricity Supply for adoption 
in a given locality. 
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Estimate for Cost of Plant 



FOR 



Installation of 30,000 30 Watt Lamps of 10 candle-power 
on the E.P.S. Storage System. 



Engines :- 



17 Willans' Compound Steam Engines, 
with combination frame for direct 
coupling, each of 50 h.p. actual, being 
15 for daily use and 2 reserve 

2 Ditto, 25 h.p. actual, being 1 for dailv 
use and 1 reserve 



Boilers :- 



4 Babcock and Wilcox Boilers, each to 
evaporate 600 gallons of water per 
hour, or Multitubular Boilers of 
corresponding power, 3 for daily use 
and 1 reserve 

Steam and Feed Pipes, Connections, z dc. 

Worthington Pumps 



Forward 
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4,815 o o 
360 o o 



5,175 o o 



2,664 







375 







180 





3,219 






• • • 


8,394 



Brought forward 

Foundations : — 

For Engines and Dynamos 

Flues and Boiler setting and other brick- 



w- 



ork 



8,394 o o 



150 o o 



650 o o 



800 o o 



Dynamos:— 



17 Dvnamos, each of 30 unit capacity, 
separately excited, being 15 for daily 
use and 2 reserve 

2 Compound Wound Exciting Dynamos, 
being 1 for daily use and 1 reserve 

2 spare Armatures for Main Dynamos ... 



4,760 o o 

320 o o 
130 o o 



5,210 o o 



Continuous Current Transformers: — 

18 Transformers, each of 30 unit capacity, 
being 15 for daily use and 3 reserve 



7,650 o o 



Batteries:— 



E.P.S. Cells to maintain 20,000 lamps of 

30 Watts each for 9 hours ... ... 19,440 o o 



72 Regulator Cells 



324 o 



19,764 o o 



Forward 
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41,818 o o 



, 



Brought forward 

Connections, Ac. :— 

Racks, Cables, and connections to the 
Cells and Dynamos 

Apparatus : — 

Automatic Distributing Switchboards, 6 

sets and spare parts I>35 o o o 

Instruments 



41,818 o o 



350 o o 



Distributing Mains: — 



Consisting of 20,000 yards of Plain 
Copper Conductor of '69 square 
inches sectional area 

Culvert and Street works, including con- 
tingency account of yf2,ooo 

6 Surface Boxes in each 100 vards 

Insulators at 4s. 6d. per 100 vards 



Charging Mains :- 



6,000 yards of '% Lead Covered Cable 
at ^108 per 1,000 yards 

2,000 yards Extra Culvert 

6 Surface Boxes to each 100 vards at /. 10 
per 100 vards 

Forward 



6,470 o o 

5.340 o o 

1 ,000 o o 

23 o o 



648 o o 
1,060 o o 

200 o o 



1,440 o o 



1,700 o o 



12,833 o o 



1,908 o o 
59,699 o o 



( <7 ) 



Brought forward 59,699 ° ° 

Labour on Erection of Installation :— 

On Engines and Boilers 75° ° ° 

On Dvnamos 150 o o 

On Batteries 45° o o 

Laving the Distributing and Charging 

Mains, at £9 1 2s. per 100 yards ... 1,152 o o 

2,502 o o 

Superintendence : — 

Superintendence ... ... ... ... 1,200 o o 

General Contingencies : — 

Contingencies and sundry expenses 



2,000 o o 



Buildings: — 

Generating Station and Chimney Shaft-- 4,000 o o 



Total Capital expended on Works ^"69,401 o o 



Total capital expenditure per lamp of 10 candle power 

absorbing 30 Watts = ... ... ... • • • £2 6 3 
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PROVISION FOR 

Maintenance or Depreciation. 



Batteries : — 

Renewal material supplied by the Elec- 
trical Power Storage Company, Ltd., 
at 1 2 per cent, per annum ; at discretion 
of Lighting Company 

Cables:— 

Culvert and Distributing Mains at 2^ per 

cent, on ^"12,833 320 o o 

Culvert and Charging Mains at 5 per cent. 

°n i~i,9° 8 96 o o 



2,372 o o 



416 o o 



Motive Power: — 

Boilers and Steam connections, at 10 per 

cent, on ^3,039 304 o o 

Engines and Pumps, at 6 per cent, on 

^5,355 321 o o 

Dynamos and Transformers, at ~)/ 2 per 

cent. on_^~i2,36o 965 o o 



1,590 o o 



Sundries: — 

Automatic Apparatus and Instruments, at 

10 per cent on ^1,700 170 o o 

Connections, Racks, ilfc, at 5 per cent. 

on ^"1,410 ... ... ... ... 71 c o 



241 00 
^4,619 o o 
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Calculation as to Energy. 



For an Installation of 30,000 30 Watt Lamps on this 
system, 4,320 " E.P.S." Cells L-31 type are necessary, and 
thev would be distributed as follows : — 

54 cells in series in each parallel, 40 sets in charge at one 
time = 2,160 cells. 

54 cells in series in each parallel, 40 sets in discharge 
while other 40 sets are charging, making after the charging 
period is completed, 54 cells in series in each parallel and 80 
sets in parallel for discharge on mains. 

The cells might conveniently be distributed over 6 or 
more storage stations. 

To charge 3 stations in series, the charging potential, 
at the E.M.F. of 2*35 volts per cell, will be from 2,538 to 2,600 
volts, allowing for loss in charging lines. 

Two or more charging lines would therefore be needed 
to keep the charging potential within moderate limits. 

The total charging energy will be as follows : — 

2,600 volts x 75 amperes ^ 2 charging lines = 390,000 
Watts. Charging energy = 523 E.H.P. at dynamo machines = 
at 85% efficiency to 615 H.P. at pulley of dynamos, — at 85% 
efficiency to 724 T.H.P. 
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Working Expenses. 



COAL. 

For 724 H.P. for 15 hours, being the average time of 
charging on each day as per attached diagrams and curves, 
including all losses in transformation of energv. 

10,860 I. H.P. hours per day at 3^ lbs. of coal per 
I. H.P. per hour, i8'i8 tons per day, = 6,636 tons 
per annum, the value of which at 15s. per ton is ... 4,977 o o 

By the curves the period of running engines in winter 
will be 20 hours per day, and in summer 10 hours ; these being 
maxima and minima, will be graded off as the months go round. 

Coal as above, costing ,£4,977 and running 30,000 lamps 
of 30 Watts for one year, the cost of coal per 30 Watt lamp 
per annum =3S. 3'8d. 

Average daily coal 24-20 tons on longest winter dav, and 
121 tons on shortest summer dav, or i'2i tons per hour. 



OIL AND WATER. 

Approximately, 8d. per lamp per annum 
Forward 
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1,000 o o 
5,977 o o 



w 



o o 



LABOUR. 

Brought forward 
Engine Drivers — 

In winter equal to 2 gangs of 3 engine drivers 
at 52s. 6d. each man per week. 

In summer equal to 1 gang, ditto ditto 615 o o 

Stokers — 

In winter equal to 2 gangs of 4, each stoking 
approximately 3 tons per day. 

In summer, equal to 1 gang, ditto, at £\ 1 5 s - 

each man per week, = per annum . . . 546 

Dynamo Attendants — 

In winter equal to 2 gangs of 2 men 

In summer, ditto, ditto at £2 2S. each 
man per week. 

Total per annum ... 328 

Battery Attendants — 
3 Foremen 

6 Labourers ... 

One Superintendent of Batteries ... 

Chief Engineer ... 

Total for Labour 

Say ^3,000 = 2s. per 30 Watt lamp per annum for wages 
of engineering staff. 

RENT. 

Of 6 Battery Stations = 3'27d. per lamp per annum ... 

Forward 



5-977 o o 



o o 



300 














••• 437 














200 














500 








2,926 







... ■ • ■ 




■ ■ • 









450 o o 



9.353 o o 
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DIRECTION, MANAGEMENT AND OFFICE EXPENSES. 

Brought forward ... ... ... 9,353 o o 

Equal to 2s. per lamp per annum 3,ooo o o 

MAINTENANCE. 

As per schedule, equals 3s. o-gd. per lamp per annum, 

and made up as per schedule ... ... ... 4,619 o o 

Total ... ... 16,972 o o 

Making the working expenses per lamp absorbing 
30 Watts and working 1,390 hours per annum 
= ns. 4d. 

By a modification of working expenses, allowing for only 
800 working hours per annum at the lamps, working 
expenses are 8s. o'9d. per lamp. 



Revenue. 



At 8d. per Board of Trade Unit the plant has capacity for earning 
revenue, as shewn by curve, of £\ js. <jd. per lamp per annum. 

On the basis of the modification of above working expense, that is to 
say, only 800 hours per lamp per annum, the revenue at 8d. per Board of Trade 
Unit will be 16s. per lamp per annum. 
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TABLE 



SHEWING COST OF WORKING AND MAINTENANCE OF THE ABOVE 
30,000 LIGHT SERVICE AT DIFFERENT ESTIMATES OF YEARLY 
CONSUMPTION WITH CORRESPONDING PROFITS. 



Total Capital required = £75> 000 - 



The principle of this calculation being that cost of 

COAL. 

OIL. 

WATER. 

SUNDRIES. 
is proportional to the consumption in lamp hours per annum, while the 

LABOUR. 

OFFICE EXPENSES. 

MAINTENANCE. 
are considered as unalterable standing charges. 



HOURS 

per lamp per annum. 



REVENUE 

at 8d. per Unit. 



EXPENDITURE, 
inclusive of all items. 



Corresponding 
NET PROFIT. 



PROFIT PER CENT. 
on Capital of ^"75,000. 





£ 


£ 


£ 




1,390 


41,700 


16,972 


24,728 


32-9 7. 


1,200 


36,000 


16,154 


19,846 


26-4 u / 


I,IOO 


33,000 


15,725 


17,275 


23-0 % 


1,000 


30,000 


15,295 


14,705 


19-67. 


9OO 


27,000 


14,865 


12,135 


1 6-i% 


800 


24,000 


14,435 


9,565 


127 V. 


700 


2 1 ,000 


14,005 


6 ,995 


9'3 7c 


600 


18,000 


13,575 


4.425 


5"9 7. 


500 


15,000 


i3,M5 


i,855 


2-4 7. 



It must be understood that the above calculation takes into account the 
number of running lamps. In an Installation capable of working 30,000 lamps 
about 75,000 lamps would be installed in consumers' premises, and if the 
equivalent of 30,000 lamps are used for the number of hours indicated by the 
above list, the profit made will be at the rates named. 
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C urves for Public Supply of Electricit y. 

Full Line Shows the Capacity of Plant on the EPS. System. 
Dotted „ „ Supply 

LAM PS 



O 



30.0O0 



20,000 -r 



10,000 




1 23456783 10 II 12 I 234-56789 10 II 12 
A.M. NOON P.M. 

Average D ischarge for 24 Hours =231 per cent of Max™ 
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Descriptive Diagrams 

Of the " E. P. S." or Storage Distribution System. 



The first position represents the three Dynamos D D D in 
series, charging the half batteries in each of the stations as at 
A A A, the lighting circuit being maintained by the half batteries 
as at BBB, pressure being regulated from these latter bv counter 
E. M.F. cells CCC. 

The second position represents the three Dynamos DDD 
charging the half batteries as at BBB. The half batteries AAA 
which have been previously charging are now supplving the lamp circuit, 
and the E. M. F. is also regulated by the counter E. M. F. cells CCC. 

The third position represents an entire cessation of the 
charge and the two half batteries as at AAA and BBB discharging 
together in parallel on to the lamp circuit, the E. M. F. of discharge 
being regulated as before. 

In the fourth position the Dynamos DDD are working in 
connection with the Continuous Current Transformers E E E, which 
latter are supplying current in parallel with both halves of the batteries 
to the lighting or supply circuit. 

It will be seen that the capacity during the charge to the 
first half (see 1st position) is equal to half the storage, or sav, one-third 
of the total lighting. 

The capacity is the same in the second position ; in the third 
position the capacity is equal to two-thirds the total lighting ; and in 
the fourth position the maximum capacity of the plant is reached. 
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